The administration of phenobarbital and other drugs increases the activities of drug metabolizing enzymes, NADPH dehydrogenase and NADPH-cytochrome c reductase of liver microsomes (1) (2) (3) (4) . Moreover, it was reported that the administration of pheno barbital also increased the amount of P-450 in liver microsomes (4) (5) (6) , which is a haemo protein pigment of microsomes and probably have an important role for the oxidation of drugs (4) (5) (6) (7) (8) (9) (10) .
Recently, Granick and Urata demonstrated that the administration of many drugs, including phenobarbital, markedly increased the activities of 6-amino levu
Ionic acid synthetase and synthesis of porphyrine (11, 12) .
These results suggested that the increase in the activities of drug-metabolizing enzymes after the administration of phenobarbital may be due to the results of the increasing amount of P-450 through an increased synthesis of porphyrine.
On the other hand, administration of 3-amino-1,2,4-triazole markedly depressed the activity of liver and kidney catalase (13, 14) . 
MATERIALS AND METHODS
For most experiments male Sprague-Dawley rats weighing about 70 g were used.
For other experiments, male (180 g) and female (160 g) Sprague-Dawley rats were used.
Aminotriazole and phenobarbital and pentobarbital sodium were dissolved in distilled water and methylcholanthrene was dissolved in corn oil and all drugs were give intra peritoneally.
Preparation of microsomes : The rats were killed by decapitation and the livers were immediately removed and hemogenized in 4 volumes of ice cold 1.15% KC1 solution with a Teflon-glass homogenizer. The homogenate was centrifuged at 9,000 x g for 20 minutes
and the supernatant was separated and in most of experiments it was used for the enzyme assays.
In some experiments, the 9,000 x g supernatant fraction was then centrifuged at 105,000 x g for 1 hour and the microsomes were suspended in 1.15% KCl solution.
Enzyme assays : A typical incubation mixture consisted of 9,000 x g supernatant equi Assay for content of P-450 and cytochrome b5: The content of P-450 was determined by measuring the difference spectra of microsomal preparation in a Beckman DK2 spectro photometer with cuvettes of 1 cm optical path. One ml of microsomal preparation, equivalent to 250 mg of liver and 1.8 ml of 0.1 M phosphate buffer (pH 7.4) were placed in Thunberg-type cuvettes and chilled in an ice cold water bath 0.2 ml of NADPH (2.0 jmole) were added and the gas phase was immediately replaced with oxygen-free nitro gen or with oxygen-free carbon monoxide.
For the assay of P-450 content the nitrogen phase cuvettes was used as reference cell and the carbon monoxide-phase cuvettes were used as sample cell and the difference spectra were measured at the time developing maximal absorption. P-450 content was expressed in term of optical density difference between 450 mp and 490 mr1 per 1 g wet weight of liver. For the assay of cytochrome b5 content the air-phase cuvettes were without NADPH used as reference cell and the nitrogen-phase cuvettes were used as sample cell and the difference spectra were measured at the time developing maximal absorption. Cytochrome b5 content was expressed in term of optical density difference between 424 rn/c and 410 nip per 1 g wet weight of liver.
The toxicity of 3-aminotriazole was very low and the administration of 4,000 mg/kg every four hours for 24 hours did not give any toxic symptoms.
Thus, various doses of 3-aminotriazole were given for detecting some effects on the metabolism of drugs by liver microsomes and P-450 content. As shown in Fig. 1 , the administration of 3-amino triazole markedly decreased the hexobarbital hydroxylation, aminopyrine N-demethyla tion, aniline hydroxylation and p-nitrobenzoic acid nitroreduction in the liver microsomes, moreover it decreased the content of P-450.
The experiment with microsomal fraction showed a similar results obtained from the experiment with 9.000 x L, supernatant. (Table 1) . Moreover, the administration of 3-aminotriazole significantly prevents the increase in the content of P-450 induced by the administration of phenobarbital, but it did not decrease the content of cytochrome b; ( Table 2 ). The decrease in the activity of hexobarbital hydroxylation, aminopyrine N-demethylation and p-nitrobenzoic acid nitroreduction by the administration of aminotriazole in normal rats was 45, 51 and 45 per cent, respec tively, while it in the phenobarbital treated rats was 58, 67 and 52 per cent, respectively. And moreover the decrease in the content of P-450 by aminotriazole in normal rats was 46 per cent, while the phenobarbital treated rats was 57 per cent.
These results indicate that the decreasing action of 3-aminotriazole on the activity of drug metabolism and P-450 content in the phenobarbital treated rats was more marked than that in normal rats.
3. Effect of 3-aminotriazole on the increase in the activity of aniline hydroxylation, zoxazolamine hydroxylation and N-methylaniline N-demethylation by the treatment with methylcholanthrene Administration of methylcholanthrene increased the activities of microsomal drug metabolizing enzyme systems, but it only slightly increase the content of P-450 (6, (25) (26) (27) (28) .
The administration of 3-aminotriazole decreased the activity of aniline hydroxylation, zoxazolamine hydroxylation and N-methylaniline N-demethylation in both normal rats and in the phenobarbital treated rats and there were no clear difference concerning the per cent of decrease between the phenobarbital treated rats and normal rats (Table 3) . 
DISCUSSION
It has been shown that microsomal CO-binding haemoprotein, provisionally called P-450, may have an important role in the oxidation of drugs in liver microsomes (6 , 7, 10) . The administration of phenobarbital increased the activity of drug metabolism as well as content of P-450 in liver microsomes (4-6, 9, 10) . On the other hand, the admi nistration of 3-aminotriazole depressed the activity of liver and kidney catalase and liver peroxidase and depressed biosynthesis of chlorophyl (13) (14) (15) 16) . However, detailed mechanism by which the activity of catalase was depressed is not yet elucidated. Sugimura (29) has proposed that the effect of aminotriazole on the activity of liver catalase may be due to accelerated breakdown of catalase moiety rather than the inhibition of the biosynthesis of catalase.
In the present studies, it have been demonst rated that the administration of aminotriazole markedly depress the activities of drug metabolizing enzymes as well as the content of P-450 in liver microsomes , but it does not decrease the content of cytochrome bj of liver microsomes . Moreover, aminotriazole markedly inhibited the induction of microsomal drug-metabolizing enzymes by pheno barbital and methylcholanthrene. Futhermore, the preincubation of liver microsomes with aminotriazole did not markedly depressed the metabolism of aminopyrine and hexo barbital. These results may suggested that the decrease in the activities of drug-metabo lizing enzymes may be reflected to the decrease in the content of P-450 , probably through the inhibition of biosynthesis of P-450 moiety.
In connection with the present work , Nomiyama demonstrated that the administration of aminotriazole markedly depressed the metabolism of benzene in rats (30). 
